Abstract. It is the purpose of the paper to develop a water-recycling plan for Billings.In this paper, I make two essential models and an extended model. I first develop grey model to predict the data of water use in the future 30 years at Billings. Grey model can well predict uncharted data and get an obvious trend.. Besides, I develop a cost-plus model to calculate the costs of water treatment both the non-potable and potable recycling systems. At last, I provide some suggestions about the water consummation at Billings.
Introduction
Billings is located in the south-central portion of Montana and is the county seat of Yellowstone County, also the biggest city in Montana. Billings has a semi-arid continental climate with dry, very warm summers, and cold, dry winters. [1] In recent years, due to the increase of the local population, global warming, El Nino and many other reasons, Billings is in deep trouble of water short. Beyond that, many other cities also have experienced a spate of dryness, especially in southwest America, which presents a challenge to the sustainability of current water use by human and natural systems in the region. [2] I develop a water-recycling plan for Billings and there are three parts in the original problem statement.
Assumptions
Domestic water and industrial water are the mainly use in Billings. I neglect other kinds of water use.
Steps of getting non-potable water and potable are as follows: raw water is treated with flocculation aid and the coagulant. Next, the solids are allowed to precipitate. With the filtration of the filter tank and disinfection, I get non-potable water. Then, the non-potable water are filtered and disinfected further and potable water is produced. I neglect transportation costs.
The Model 1: Grey Model
Step1. Data examine and Processing: To guarantee the feasibility of the model, it is necessary to exam the known data. I have
( (1), (2),..., ( ))
n n e e
x can be used as the data of the GM(1,1) model. Or else,
x will be transformed to make itself fall on Θ . We are supposed to find suitable constant c to make translation: Step2. Building Model: Building GM(1,1) as equation (1), I can get the predicted values:
Step3. Testing the Predicted Value: 
, it can be considered that the final results achieve accuracy generally. If ( ) 0.1 k ρ < , it meets the high precision. [4] 
Calculation Results of the Model
The original data is into GM(1,1), then we can get results as follows: 
The costs of reclaimed water is S 1 2 S C C = + Step 3: Costs of both water: 
Conclusion
From the figure and table, I know our model can well fit the raw data. Both the domestic and industrial water use present an increasing trend. Billings will consume more and more water if it develops still at current situation.According to exact data, I can get the costs of two kinds of water systems. And by the analysis of sensitivity, I know our model has a good stability.
